Randomized, double-blind, Phase 1 trial of an alphavirus replicon vaccine for cytomegalovirus in CMV seronegative adult volunteers.
Development of a cytomegalovirus (CMV) vaccine is a priority. We evaluated a two component alphavirus replicon particle vaccine expressing CMV gB or a pp65/IE1 fusion protein, previously shown to induce robust antibody and cellular immune responses in mice, in a randomized, double-blind Phase 1 clinical trial in CMV seronegative subjects. Forty subjects received a lower dose (LD) or higher dose (HD) of vaccine or placebo by intramuscular or subcutaneous injection at Weeks 0, 8 and 24. The vaccine was well tolerated, with mild to moderate local reactogenicity, minimal systemic reactogenicity, and no clinically important changes in laboratory parameters. All vaccine recipients developed ex vivo, direct IFN-gamma ELISPOT responses to CMV antigens (maximal mean spot-forming cells per 10(6) PBMC in LD and HD groups of 348 and 504 for pp65, 83 and 113 for IE1, and 138 and 114 for gB), and neutralizing antibodies (maximal geometric mean titer 110 with LD and 218 with HD). Polyfunctional CD4(+) and CD8(+) T cell responses were detected by polychromatic flow cytometry. This alphavirus replicon particle vaccine was safe and induced neutralizing antibody and multifunctional T cell responses against three CMV antigens that are important targets for protective immunity.